Quantification of vascular density using a semiautomated technique for immunostained specimens.
To develop a semiautomated, quantitative techniquefor the assessment of vascular density in immunohistochemically stained tissue sections using diaminobenzidine tetrahydrochloride (DAB) and hematoxylin as chromagens. A semiautomated thresholding technique was developed to quantitate vascular density in tissue sections stained with anti-CD31 (1 degrees antibody). The immunohistochemically stained specimens were digitally imaged using a 24-bit color camera. The blue component of the RGB image was segmented using a variable high-pass filter. After thresholding, the segmented areas (CD31 positive) were quantified and vascular density determined. The validity of the method was verified by calculating the precision of the technique using the coefficient of repeatability and by quantifying its agreement with manual analysis according to the Bland-Altman approach. Vascular endothelial cells were specifically selected using anti-CD31 as the primary antibody and the appropriate horseradish peroxidase-conjugated secondary antibody. Utilizing the semiautomated thresholding technique, the separation of DAB-stained tissuefrom non-DAB-stained tissue was achieved. The method developed possesses a low coefficient of repeatability (0.49%), agrees well with manual assessment (mean difference = -0.29 +/- 0.92%), is highly automated and is user friendly. A novel semiautomated technique for the quantification of vascular density was developed. This technique provides a method for reproducible measurement of immunostaining procedures (immunohistochemistry, immunocytochemistry and in situ hybridization) utilizing immunoperoxidase techniques with DAB as a chromagen.